The decline in yolk progesterone concentrations during incubation is dependent on embryonic development in the European starling.
Oviparous amniotes, particularly birds, have become model systems in which to study how mothers may utilize steroids to adaptively adjust offspring development. Although there is now ample evidence that maternally derived steroids in the egg at oviposition can influence offspring phenotype, very little is known about how these steroids elicit such effects. Of the major avian steroid hormones found in yolk, progesterone is by far the most abundant at oviposition, but has received little research attention to date. In this study, we examine the metabolism of [(3)H]-progesterone injected into freshly laid European starling eggs throughout the first 5 days of development by characterization of radioactivity within the egg homogenate. We also introduce a technique that utilizes a focal, freeze/thaw cycle to prevent embryonic development and allows us to assess the role of the embryo in metabolizing progesterone during early incubation. Two major findings result. First is that [(3)H]-progesterone is metabolized in eggs possessing a developing embryo, but not in eggs with disrupted embryonic development. Second is that the change in the distribution of radioactivity within eggs possessing an embryo is the result of metabolism of [(3)H]-progesterone to a more polar form that is subsequently conjugated. Together, these data suggest live embryos are necessary for metabolism of progesterone during early incubation, underscoring the potentially important contribution of embryos to functional modulation or mediation of maternal yolk steroid effects.